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(54) Flame retardant resin composition 

(57) A flame retardant resin composition comprises 
a silicone resin having specific structure and molecular 
weight and a non-silicone resin having an aromatic-ring. 
The silicone resin has first units of R 2 Si0 1 0 and second 
units of RSi0 1 5 . The molecular weight of the silicone 
resin is not less than 10000 provided that the silicone 
resin is mixable with the non-silicone resin having the 
aromatic-ring. R is a radical selected from the group 
consisting of saturated or aromatic ring hydrocarbon 
groups. 
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Description 

The present invention relates to a flame retardant resin composition, and more particularly to a silicone resin acting 
as a flame retard er which provides a flame retard ancy to non-silicone resin component containing aromatic ring. 

5 Flame retardant resin compositions have been widely used for electric and electronic components and devices, 
building materials, automobile parts, daily necessities and the like. In general, such base material resin components are 
added with an organic halogen compound or added with both an organic halogen compound and antimony trioxide so 
that the base material resin components are provided with the flame retardancy. Such the flame retardant resin material 
has a disadvantage that burning this flame retardant resin material causes generation of harmful halogen based gases. 

w It has been known by one skilled in the art that in order to avoid the above disadvantage it is effective to add the 
base material resin component with silicone thereby to provide the flame retardancy to the base material resin compo- 
nent without generation harmful halogen based gases when burning. 

Silicone (organopolysiloxane) comprises at least any of the following four units (M-unit, D-unit, T-unit and Q-unit). 
Silicone resin in general includes at least any of T-unit and Q-unit. 



R 

M-unit : R-4i-0- urn-functionality R3StOo.5 

R 
R 

D-unit : R-Si-O- bi-functionality R2SiOi 

R 



T-unit : R-Si-O- tri-functionality RSiOi.5 

R 



R 
•Si- 

I 

R 



Q-unit : R-Si-O- quadri-ftuactionality Si02 



35 



In the Japanese laid-open patent publication No. 1-318069, it is disclosed that a thermoplastic material is provided 
with a frame retardancy by powdered polymer mixture which comprises a thermoplastic polymer and a silicone resin 
(R x Si(OR') y O(4. x . y )/2) consisting of all of the above four units and also having either alkoxide group or hydroxyl group. 
40 In the Japanese laid-open patent publication No. 2-150436, it is disclosed that a thermoplastic material is provided 
with a frame retardancy by a mixture of the normal silicone powder such as dimethyl-silicone, metal hydroxide and zinc 
compound. 

In the Japanese patent publication No. 62-60421, it is disclosed that a thermoplastic non-silicone polymer is pro- 
vided with a frame retardancy by polysiloxane containing 80 % by weight or more of T-unit represented by RSi0 1 5 . Par- 
45 ticularly, it is preferable for providing the flame retardant to the polymer component that the molecular weight of the 
polysiloxane resin is not less than 2000 and not more than 6000 and radical R in the formula comprises not more than 
80mol% of phenyl group and the remaining percents of methyl group. 

In the Japanese patent publication No. 3-48947, it is disclosed that a thermoplastic material is provided with a 
frame retardancy by a silicone resin, particularly a MQ silicone which comprises M-unit of R 3 SiO 0 .5 and Q-unit of Si0 2 , 
so silicone and Group MA metal salts. 

In the Japanese laid-open patent publication No. 1-318069 or No. 2-150436, the use of normal silicone resin alone 
results in an insufficient f iame retardancy, for which reason flame retarder such as halogen based compounds, phos- 
phorus based compounds, metal hydroxide may be used and added. 

The specific silicone resins disclosed in the Japanese patent publications Nos. 62-60421 and 3-48947 have to be 
55 added at a large amount for obtaining a sufficient flame retardancy 

In the Japanese patent publication No. 62-60421, 10 parts by weight to 300 parts by weight of silicone resin, pref- 
erably 20 parts by weight to 100 parts by weight, are added to 100 parts by weight of non-silicone resin for flame retar- 
dancy. It is however disadvantageous that addition of such large amount of silicone resin results in remarkable 
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deterioration of formability and^^Ranical strength of the resin component. 




In the above circumstances, it had been required to develop a flame retardant resin composition having a high 
flame retardancy with addition of a small amount of silicone resin, and also having high formability and mechanical 
strength. 

5 Accordingly, it is an object of the present invention to provide a novel flame retardant resin composition free from 
the above problems and disadvantages. 

It is a further object of the present invention to provide a novel flame retardant resin composition having a high 
flame retardancy with addition of a small amount of silicone resin. 

It is a still further object of the present invention to provide a novel flame retardant resin composition having a high 
io formability. 

It is yet a further object of the present invention to provide a novel flame retardant resin composition having and a 
high mechanical strength. 

It is yet a further object of the present invention to provide a novel flame retardant resin composition which gener- 
ates almost no harmful halogen based gases when burning this flame retardant resin composition. 
15 The above and other objects, features and advantages of the present invention will be apparent from the following 
descriptions. 

The present invention provides a novel flame retardant resin composition which comprises a silicone resin having 
specific structure and molecular weight and a non-silicone resin having an aromatic-ring. The silicone resin has first 
units of R 2 Si0 1 0 and second units of RSiOj 5. The molecular weight of the silicone resin is not less than 10000 pro- 
se vided that the silicone resin is mixable with the non-silicone resin having the aromatic-ring. R is a radical selected from 
the group consisting of saturated or aromatic ring hydrocarbon groups. 

The present invention provides a novel flame retardant resin composition which comprises a silicone resin having 
specific structure and molecular weight and a non-silicone resin having an aromatic-ring. The silicone resin has first 
units of RaSiO! 0 and second units of RSiC^ 5. The molecular weight of the silicone resin is not less than 10000 pro- 
25 vided that the silicone resin is mixable with the non-silicone resin having the aromatic-ring. R is a radical selected from 
the group consisting of saturated or aromatic ring hydrocarbon groups. 

The above aromatic ring may be rings which fall into aromatic rings such as benzene ring, condensed benzene 
ring, non-benzene system aromatic ring, complex aromatic ring. The following naphthalene ring is one example of the 
condensed benzene ring and the following payroll ring is one example of the complex aromatic ring. 

30 
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payroll ring 
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The above non-silicone resin may be thermoplastic resins having aromatic ring such as aromatic system polycar- 
bonate resin, alloys of aromatic system polycarbonate resin, copolymers of acrylonitrile-butadiene-styrene (ABS) and 

45 polystyrene resin and also may be thermoplastic resin having aromatic ring such as epoxy resin having aromatic ring 
and phenol resin having aromatic ring. Further, the above non-silicone resin may be a mixture of a plurality of the above 
thermoplastic resins. Aromatic polycarbonate resin is preferable for providing flame retardancy. 

As described above, the silicone resin has first units of R 2 Si0 1 0 referred to as D-unit and second units of RSiC^ 5 
referred to as T-unit R is a radical selected from the group consisting of saturated or aromatic ring hydrocarbon groups. 

50 The molecular weight of the silicone resin is not less than 1 0000 provided that the silicone resin is mixable with the non- 
silicone resin having the aromatic-ring. If the molecular weight of the silicone resin is less than 10000, then it is difficult 
to mix the silicon resin into the base material, resulting in insufficient flame retardancy effect. If, however, the molecular 
weight of the silicone resin is extremely high, then an excessively high melting viscosity is obtained thereby lowering the 
mixability and formability of the silicone resin with the non-silicone. For example, the preferable molecular weight may 

55 be in the range of 10000 to 300000. 

A preferable molar ratio of the first unit R 2 Si0 1 0 to the second units of RSiO-j 5 may be in the range of 0.5 to 7. It 
is preferable that the first unit R 2 Si0 1 0 is included in the silicone resin in the range of 1 5% by weight to 75 % by weight. 
If the first unit R 2 Si0 1 0 is included in the silicone resin at less than 15% by weight, then it is difficult to mix the silicon 
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^^^se material and also then the flame retardancy i^^ic 



resin into the non-silicon resin as^^^se material and also then the flame retardancy is^PRiorated. If, however, the 
first unit F^SiO^o is included in the silicone resin at less than 15% by weight, then the flame retardancy is deteriorated. 

Radical R in the first and second units RgSiOj 0 and RSiC^ 5 may preferably be methyl groups and phenyl groups. 
More preferably, a molar ratio of phenyl groups to the radical R in the first and second units R 2 Si0 1 0 and RSiO-, 5 may 
5 be in the range of 20% to 80%. If the molar ratio of phenyl groups to the radical R in the first and second units R 2 iSi0 1 0 
and RSiOj.5 is less than 20%, then it is difficult to mix the silicon resin into the non-silicon resin as the base material 
and also then the flame retardancy is deteriorated. It, however, the molar ratio of phenyl groips to the radical R in the 
first and second units R 2 Si0 1 0 and RSi0 1 5 is more than 80%, then the flame retardancy is deteriorated. 

It is preferable that the bridging terminal group of the silicone resin is terminated or ended with R^SiOo.s and R' is 
10 methyl group or phenyl group. 

It is possible that a single kind of the silicone resin is mixed to a singe kind of the non-silicone resin. 

It is also possible that a plurality of kinds of the silicone resin is mixed to a singe kind of the non-silicone resin. 

It is also possible that a single kind of the silicone resin is mixed to a plurality of kinds of the non-silicone resin. 

It is also possible that a plurality of kinds of the silicone resin is mixed to a plurality of kinds of the non-silicone resin. 
15 It is possible to add a reinforcing agent into the flame retardant resin composition. The reinforcing agent may be 
antioxidant, neutralizer, ultraviolet ray absorbent, anti-static agent, pigment dispersing agent lubricant, thickener, filler 
and the others mixable in the resin component. 

The following descriptions will focus on a method of preparing the above flame retardant resin composition in 
accordance with the present invention. 
20 As the non-silicone resin component having the aromatic ring, used are aromatic system polycarbonate resin, 
alloys of aromatic system polycarbonate resin, copolymers of acrylonitrile-butadiene-styrene (ABS) and polystyrene 
resin and also may be thermoplastic resin having aromatic ring such as epoxy resin having aromatic ring and phenol 
resin having aromatic ring. Further, the above non-silicone resin may be a mixture of a plurality of the above thermo- 
plastic resins. 

25 The silicone resin component may be prepared by the general method. Namely, in accordance with the molecular 
weight of the silicon resin component and a ratio of the first unit R 2 Si0 1 0 to the second unit RSi0 1 5 , diorganochlorosi- 
lane and monoorganochlorosilane are hydrolyzed and partially condensed to form a silicone resin. Further, the silicone 
resin is then reacted with triorganoydroxysilane to terminate polymerization whereby the silicone resin is terminated 
with the bridging terminal group of RaSiOo.s- 

30 The property of the silicone resin component depends upon the molecular weight, a ratio of the first unit to the sec- 
ond unit and a ratio of phenyl group to methyl group in the radical R. The general formula of the silicon resin is as fol- 
lows. 



CH 3 R R CH 3 

R-Si-0-{Si-0] m -fSi-0]n-Si-R 
CH3 R 6 CH 3 



The molecular weight of the silicone resin is not less than 10000 provided that the silicone resin is mixable with the 
non-silicone resin having the aromatic-ring. The molecular weight of the silicone resin is controllable by controlling a 
time of reaction for preparing the silicone resin. 

45 The ratio of the first unit B 2 S\0^ 0 to the second unit RSi0 1 5 in the silicone resin is adjustable by amounts of dior- 
ganochlorosilane and monoorganochlorosilane. Chlorine in the row material for the silicone resin is made into hydro- 
chloric acid during the hydrolyzing reaction whereby no chlorine is included in the silicone resin. The preferable molar 
ratio of the first unit R 2 Si0 1 0 to the second units of RSiO-) 5 is in the range of 0.5 to 7. Namely, it is preferable that the 
first unit R 2 Si0 1 0 is included in the silicone resin in the range of 15% by weight to 75 % by weight. A ratio of the first 

so unit to the second unit and a ratio of phenyl group to methyl group in the radical R is adjustable by amounts in use of 
both methyl-silane system row material such as dimethylchlorosilane and monomethylchlorosilane and phenyl silane 
system row material such as diphenylchlorcsilane and monophenyichiorosiiane. 

The non-silicone resin component and the silicon resin component are determined and mixed with each other to 
be formed by the same apparatus as when used to form rubber plastic material. Namely, mixer and stiller such as ribbon 

55 blender are used to mix and disperse the non-silicone resin component and the silicon resin component separately 
before a milling and mixing device such as Bumbury's roll and extruder to mix the non-silicone resin component and the 
silicon resin component to form the intended material. If the silicone resin is not solid in the ordinary temperature, then 
the silicone resin is mixable with the non-silicone resin by the milling mixer. 
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After mixing the silicon re^^the non-si!icone resin, the mixture is defined by inj^Jron molding, extrusion mold- 
ing, condensation molding and vacuum molding thereby to obtain the flame retardant resin material. 

After molding, in accordance with JIS K7201 (burning examination of polymer material in oxygen index, the evalua- 
tion on flame retardancy is made. The burning examination of polymer material in oxygen index means a method for 
5 confirming whether nor not a predetermined size sample peace is continuously burned for a time not less than 3 min- 
utes and also determining a minimum flow rate of oxygen and a corresponding nitrogen flow rate both of which are nec- 
essary for continuing the flame length of not less than 50 mm. The confirmed minimum oxygen concentration is oxygen 
index. As the oxygen index is high, then the flame retardancy is high. 

As described above, the novel flame retardant resin composition comprises a silicone resin having specific struc- 
10 ture and molecular weight and a non-silioone resin having an aromatic-ring. The silicone resin has first units of R 2 SiO-i 0 
and second units of RSiOj 5 . The molecular weight of the silicone resin is not less than 10000 provided that the silicone 
resin is mixable with the non-silicone resin having the aromatic-ring. R is a radical selected from the group consisting 
of saturated or aromatic ring hydrocarbon groups. The novel flame retardant resin composition in accordance with the 
present invention has a high flame retardancy with addition of a small amount of silicone resin without, however, gen- 
ts eration of harmful halogen based gases when burning this flame retardant resin composition. 



Example 1 : 

Fifteen kinds of silicone resins w a B , "b", "c", n d", V, T, "g", "h", Y, "j", .V. T, "m", "n" and "o" were synthesized by 
20 varying the molecular weight of the silicone resin and the ratio of the first unit R 2 Si0 1 0 to the second unit of RSiC^ 5 as 
well as the ratio of phenyl group to methyl group in the hydrocarbon group R. The radical R including the bridging ter- 
minal group comprise phenyl groups and methyl group. The following table 1 shows the molecular weight of the silicone 
resin and the ratio of the first unit R 2 Si0 1 0 to the second unit of RSi0 15 as well as the ratio of phenyl group to methyl 
group in the hydrocarbon group R for every silicone resins "a", V, "c", "d", "e", T, "g", "h", V, T. "k". T "m", "n" and 

25 "O". 



TABLE 1 



30 


Resin 


Molecular Weight 


First-To-Second Unit 
Ratio 


Phenyl-To-Methyl Ratio 




I "a" 


5,000 


0:1 


70:30 l 






6,000 


1:1 


25:75 


35 


"c" 


8.000 


1:0.4 


70:30 


"d" 


12,000 


0:1 


00:100 




"e" 


40,000 


1:0 


40:60 






12,000 


1:0.41 


15:85 


40 


"g" 


25,000 


1:7.5 


85:15 




"h" 


50,000 


1:7.5 


85:15 




HjH 


12,000 


1:0.5 


15:85 


45 




50,000 


1:6.5 


85:15 




V 


12,000 


1:0.5 


50:50 




t»lt» 


40,000 


1:1 


40:60 




"m" 


50,000 


1:3 


75:25 


50 


"n" 


120,000 


1:6.5 


25:75 




v 


300,000 


1:3 


60:40 



55 The novel flame retardant resin composition comprises a silicone resin having specific structure and molecular 
weight and a non-silicone resin having an aromatic-ring. The silicone resin has first units of R 2 Si0 1 0 and second units 
of RSiC^ 5 . The molecular weight of the silicone resin is not less than 10000 provided that the silicone resin is mixable 
with the non-silicone resin having the aromatic-ring. R is a radical selected from the group consisting of saturated or 
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aromatic ring hydrocarbon groupJ^^silicone resins T, "g", "h", 1", "j", "k", T. "m" and^Bre the resin to be used in 
the novel flame retardant resin composition in the preferred examples according to the present invention. By contrast, 
the silicone resins "a", V, "c", "d", "e" and "o m are the resin to be used in the flame retardant resin composition in the 
comparative examples. TTie silicon *o" is too high in molecular weight and melting viscosity to be mixed with the non- 

5 silicone resin, for example, polycarbonate resin. 

As the non-silicone resin, used was bis-phenol A-polycarbonate resin (Sumitomo Dou Co - Caliber 301-10) or 
alloys of bis-phenol A-polycarbonate resin (Sumitomo Dou Co - Caliber 301-10) and ABS (Sumitomo Dou Co - H-270, 
hereinafter referred to as PC/ABS), or polystyrene resin (Shinnrtetsu Chemical H-65). The silicone resin and the non- 
silicone resin are milled and mixed by extruder stone gist mill at a temperature of 280°C when polycarbonate resin is 

w used or at a temperature of 260°C when PC/ABS is used or at a temperature of 220°C when polystyrene resin is used. 
The milled and mixed resin composition was dried at a temperature of 270°C when the polycarbonate is used or at 
a temperature of 240°C when PC/ABS system is used, or at a temperature of 200°C when the polystyrene system is 
used. 

The formed plate is processed to a sample piece of a length 150 mm, a width of 6.5±0.5 mm so that in accordance 
is with JIS K7201 (burning examination of polymer material in oxygen index, the evaluation on flame retardancy is made 
to find oxygen index. 

The following Table 2 shows an amount of the silicon resin with reference to 100 parts by weight of the non-silicone 
resin and an oxygen index for every resin compositions in preferred examples according to the present invention. 

The following Table 3 shows an amount of the silicon resin with reference to 100 parts by weight of the non-silicone 
20 resin and an oxygen index for various resin compositions in comparative example when no silicone resin is added or 
when the molecular weight is less than 10000 or when the silicone resin does not have both the first and second units. 



TABLE 2 





Example 1 


Example 2 


Example 3 


Polycarbonate (non-silicone) 


100 


100 


100 


Silicone resin T 


4 






Silicone resin "g" 




4 




Silicone resin "h" 






4 


Evaluation (oxygen index) 


31 


30 


31 


(Unit parts by weight) 



40 



45 



50 



55 
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TABLE 3 



5 



10 





Com. EX. 1 


Com.Ex. 2 


Com.Ex. 3 


Polycarbonate (non-silicone) 


100 


100 


100 


Silicone resin V 




4 


- 


Silicone resin "b" 






4 


Silicone resin "c" 








Silicone resin "d" 








Silicone resin "e" 








Evaluation (oxygen index) 


26 


27 


28 


(Unit rparts by weight) 




Com. Ex. 4 


Com.Ex. 5 


Com.Ex. 6 


Polycarbonate (non-silicone) 


100 


100 


100 


Silicone resin "a" 








Silicone resin "b" 


9 






Silicone resin V 




4 




Silicone resin "d" 






4 


Silicone resin "e" 








Evaluation (oxygen index) 


29 


27 


27 


(Unit :parts by weight) 




Com. Ex. 7 






Polycarbonate (non-silicone) 


100 






Silicone resin "a" 








Silicone resin "b" 








Silicone resin "c" 








Silicone resin "d" 








Silicone resin "e" 


4 






Evaluation (oxygen index) 


26 






(Unit :parts by weight) 



From Tables 2 and 3, it is understood that the polycarbonate resin compositions containing the silicone resins T , 
45 M g". "h" in Examples 1 . 2 and 3 are high in oxygen index than the polycarbonate resin compositions containing the sili- 
cone resins "a", "b\ "c", "d", "e w in Comparative Examples 2-7 and also than the polycarbonate resin free of silicone 
resin in Comparative Example 1 . The flame retardant resin compositions of Examples 1, 2 and 3 are higher in flame 
retardancy than Comparative Examples 1-7. 

The following Table 4 shows dependency of the oxygen index upon the ratio of the first unit to the second unit and 
so the ratio of methyl group and phenyl group. 



55 
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TABLE 4 





Example 4 


Example 5 


Example 6 


Polycarbonate (non-silicone) 


100 


100 


100 


Silicone resin Y 


4 


• 


- 


Silicone resin "j" 


- 


4 


- 


Silicone resin "k" 






4 


Silicone resin T 








Silicone resin V 








Silicone resin "n" 








Evaluation (oxygen index) 


32 


33 


36 


(Unit :parts by weight) 




Example 7 


Example 8 


Example 9 


Polycarbonate (non-silicone) 


100 


100 


100 


Silicone resin Y 








Silicone resin "j" 








Silicone resin "k" 








Silicone resin "I" 


4 


9 




Silicone resin "m" 






4 


Silicone resin "n" 








Evaluation (oxygen index) 


35 


37 


35 


(Unit :parts by weight) 




Example 10 






Polycarbonate (non-silicone) 


100 






Silicone resin Y 








Silicone resin "j" 








Silicone resin "k" 








Silicone resin T 








Silicone resin "m M 








Silicone resin "n" 


4 






Evaluation (oxygen index) 


34 






(Unit parts by weight) 



From Examples 4 and 5, it is understood that the polycarbonate resin compositions containing the silicone resins 
Y, T «n Examples 4 and 5 are high in oxygen index than the polycarbonate resin compositions containing the silicone 
resins in Examples 1-3 and in Comparative Examples 1-7. The flame retardant resin compositions of Examples 4 and 
5 are higher in flame retardancy than Examples 1-3 and Comparative Examples 1-7. 

From Examples 6-10, it is understood that the polycarbonate resin compositions containing the silicone resins "k", 
T, "m", "n" in Examples 6-10 are high in oxygen index than the polycarbonate resin compositions containing the sili- 
cone resins in Examples 1-5 and in Comparative Examples 1-7. The flame retardant resin compositions of Examples 
6-10 are higher in flame retardancy than Examples 1-5 and Comparative Examples 1-7. 

The following Table 5 shows dependency of the oxygen index when PC/ABS is used. 



8 



EP 0 829 521 A1 



TABLE 5 





Example 11 


Example 12 


Example 13 


PC/ABS (non-silicone) 


100 


100 


100 


Silicone resin T>" 


- 


- 


- 


Silicone resin "d" 








Silicone resin T 


4 






Silicone resin V 




9 




Silicone resin 1" 






9 


Evaluation (oxygen index) 


23 


25 


26 


(Unit rparts by weight) 




Com. Ex. 8 


Com. Ex. 9 


Com. Ex. 10 


PC/ABS (non-silicone) 


100 


100 


100 


Silicone resin V 




9 




Silicone resin "d" 






4 


Silicone resin T 








Silicone resin V 








Silicone resin T 








Evaluation (oxygen index) 


19 


20 


19 


(Unit parts by weight) 



From Examples 11-13, it is understood that the polycarbonate resin compositions containing the silicone resins in 
Examples 11-13 are high in oxygen index than the polycarbonate resin compositions containing the silicone resins in 
Comparative Examples 8-1 0. The flame retardant resin compositions of Examples 1 1 -1 3 are higher in flame retardancy 
than Comparative Examples 8-10. 

The following Table 6 shows dependency of the oxygen index when polycarbonate is used. 



9 



10 



15 



20 



25 



30 
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TABLE 6 





Example 14 


Example 15 


Example 16 


Polycarbonate (non-silicone) 


100 


100 


100 


Silicone resin "b" 


- 


- 


• 


Silicone resin "d" 








Silicone resin T 


4 






Silicone resin "i" 




9 




Silicone resin "I" 






9 


Evaluation (oxygen index) 


22 


24 


25 


(Unit :parts by weight) 




Com. Ex. 11 


Com.Ex. 12 


Com.Ex. 13 


Polycarbonate (non-silicone) 


100 


100 


100 


Silicone resin w b" 




9 




Silicone resin "d" 






4 


Silicone resin "f 








Silicone resin Y 








Silicone resin T 








Evaluation (oxygen index) 


18 


19 


18 


(Unit iparts by weight) 



From Examples 14-16, it is understood that the polycarbonate resin compositions containing the silicone resins in 
Examples 14-16 are high in oxygen index than the polycarbonate resin compositions containing the silicone resins in 
Comparative Examples 11-13. The flame retardant resin compositions of Examples 14-16 are higher in flame retar- 
dancy than Comparative Examples 11-13. 

Whereas modifications of the present invention will be apparent to a person having ordinary skill in the art, to which 
the invention pertains, it is to be understood that embodiments as shown and described by way of illustrations are by 
no means intended to be considered in a limiting sense. Accordingly, it is to be intended to cover by claims all modifi- 
cations which fall within the spirit and scope of the present invention. 



40 Claims 
1. 



45 



A flame retardant resin composition which comprises a silicone resin and a non-silicone resin having an aromatic 
ring, 

characterized in that said silicone resin has first units of R 2 Si0 1 0 and second units of RSiO-, 5 and a molec- 
ular weight of said silicone resin is not less than 10000 provided that said silicone resin is mixable with the non- 
silicone resin having the aromatic-ring and also R is a hydrocarbon group. 



50 



The flame retardant resin composition as claimed in claim 1 , characterized in that said non-silicone resin comprises 
at least one selected from the group consisting of aromatic system polycarbonate resins, alloys of aromatic system 
polycarbonate resin, copolymers of acrylonitrile-butadiene-styrene, polystyrene resins, epoxy resins having aro- 
matic ring and phenol resins having aromatic ring. 



55 



3. The flame retardant resin composition as claimed in claim 1 , characterized in that said molecular weight is in the 
range of 10000 to 300000. 

4. The flame retardant resin composition as claimed in claim 1, characterized in that a molar ratio of said first unit 
R 2 Si0 1 o to said second units of RSiO-, 5 is in the range of 0.5 to 7. 
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5. 



The flame retardant resin 




iition as claimed in claim 1 , characterized in thi 



[hprises a methyl group and 



a phenyl group. 

6. The flame retardant resin composition as claimed in claim 5, characterized in that a molar ratio of said phenyl group 
to R is in the range of 20% to 80%. 

7. The flame retardant resin composition as claimed in claim 1 , characterized in that a bridging terminal group of said 
silicone resin is terminated with R' 2 SiO 0 5 and R* is one selected from the groups consisting of methyl groups and 
phenyl groups. 

8. The flame retardant resin composition as claimed in claim 1 , characterized in that a single kind of said silicone resin 
is mixed to a singe kind of said non-silicone resin. 

9. The flame retardant resin composition as claimed in claim 1 , characterized in that a plurality of kinds of said silicone 
resin is mixed to a singe kind of said non-silicone resin. 

1 0. The flame retardant resin composition as claimed in claim 1 , characterized in that a single kind of said silicone resin 
is mixed to a plurality of kinds of said non-silicone resin. 

1 1 . The flame retardant resin composition as claimed in claim 1 , characterized in that a plurality of kinds of said silicone 
resin is mixed to a plurality of kinds of said non-silicone resin. 

1 2. The flame retardant resin composition as claimed in claim 1 , characterized in that a reinforcing agent is added into 
said flame retardant resin composition. 

1 3. The flame retardant resin composition as claimed in claim 1 1 , characterized in that said reinforcing agent is at least 
one selected from the group consisting of antioxidants, neutralizes, ultraviolet ray absorbents, anti-static agents, 
pigments, dispersing agents, lubricants, thickeners and fillers. 
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